Membrane alterations in acute myocardial ischemia.
The molecular consequences of acute myocardial ischemia induced in rabbit hearts by ligation of the left circumflex branch of the coronary artery were assessed in terms of the biochemical properties of subcellular organelles. Mitochondrial alteration, as reflected in progressive decrease in the activity of azide-sensitive ATPase, was apparent as early as 5 min postligation, but the activity of another mitochondrial enzyme, cytochrome c oxidase, was unchanged, even following 60 min of coronary ligation. Sarcolemmal Na+K+-ATPase exhibited a time course of inactivation similar to that of the mitochondrial ATPase, but differed from the latter in that the impairment was not reversed on reperfusion. Cellular levels of ATP, which decreased in parallel with the loss of ATPase activities, also remained depressed following reperfusion. Decreases in lysosomal enzyme latency were noted, but these occurred somewhat later than the sarcolemmal and mitochondrial alterations. Attempts to demonstrate the production of a population of labile lysosomal structures during ischemia were unsuccessful. Similarly, no alterations in the gel electrophoretic profiles of proteins or in the P phosphatidylcholine/P phosphatidylethanolamine ratio of isolated mitochondrial or sarcolemmal membranes from hearts subjected to ischemia and (or) subsequent reperfusion could be found. It is suggested that sarcolemmal Na+,K+-ATPase may serve as a sensitive and readily quantifiable index of irreversible cellular necrosis and, therefore, be of value in assessing the possible beneficial effects of pharmacological interventions.